Researchers have widely discussed the key role of having a spouse and proximity of family in the provision of elder care, but the relationship between kinship and living arrangements in primary caregiver selection has not been fully examined. Based on the 2011-2012 Chinese Longitudinal Healthy Longevity Survey, multinomial logistic regression models were built to test the effects of kinship and living arrangements on primary caregiver selection. This study found that spouses were most likely to assume the primary caregiver role, even when the elderly couple lived with their adult children. This study suggests that more social services should be provided to support spousal caregivers, and that the different needs of spouse and adult child caregivers should be considered in interventions.
Introduction
As elsewhere in the world, China is entering an aging era. By November 2010, the population aged 60 or over had reached 17.8 million, accounting for 13.26 per cent of the total. Those aged 65 or over reached 11.9 million, accounting for 8.87 per cent of the total population (National Bureau of Statistics of China, 2011) . The population of disabled older adults has also increased. According to the research on urban and rural disabled older adults conducted by the Research Group of China Research Centre on Aging (2011) , the population with total and partial disability reached over 10 million in 2010, accounting for 6.25 per cent of the total population.
Compared with urban areas, the situation is even more alarming in the countryside. In 2006, disabled older adults comprised 5 per cent of the total population of older persons in the urban areas, while the figure was 6.9 per cent for rural China (Research Group of China Research Centre on Aging, 2011). Due to reduced family size and migration of adult children to cities following the economic reforms, many older people in rural China live alone without adequate care. Therefore, China is currently facing severe challenges in caring for disabled older adults.
In the Chinese context, where the importance of family and the traditional value of filial piety affect the arrangements of elder care, families still act as the major care provider for the Chinese elderly, particularly for those who are disabled (Lou et al., 2009; Montgomery and Feinberg, 2003) . In the tradition of filial piety in Chinese culture, adult children bear the major responsibility for taking care of older adults. With regard to family caregiving research, a considerable amount of literature has focused on the consequences of family caregiving (Robison et al., 2009 ), but little attention has been directed to the factors that propel one family member into the primary caregiver role and deter or exempt others (Brown and Brown, 2014; Pillemer and Suitor, 2014) . Matthews and Rosner (1988) developed a typology for sorting out various roles in family caregiving. This typology distinguishes between routine care (regular assistance that is incorporated into an individual's ongoing activities), backup care (assistance with routine activities if they are asked to help by another caregiver), circumscribed care (participation that is predictable but highly bounded), and sporadic care (provide care at the individual's convenience on an irregular basis). In this study we were most interested in looking at caregivers who provide routine care, typically involving assisting with activities of daily living (bathing, dressing, using the toilet, transferring, and feeding). Individuals involved in this kind of caregiver role are frequently referred to as primary caregivers (Willyard et al., 2008) . Moreover, primary caregiver selection remains an unclear mechanism in China, and how kinship and living arrangements interact with each other to impact on primary caregiver selection has not been fully researched (Pillemer and Suitor, 2014; Pinquart and S€ orensen, 2006) . Different theoretical approaches point to different factors explaining the caregiver selection process, which is also likely to vary according to different cultural norms. The theory of the deinstitutionalization of marriage emphasized the key role of the spouse in family care (Davis and Friedman, 2014) . Living arrangements provide structural availability for caregiving. In this paper we examine the effects of kinship and living arrangements on primary caregiver selection of disabled older adults. The research findings will contribute to the scholarship on the selection of primary caregivers in the social contexts of China, and will be of interest to researchers and practitioners in other countries working with this age group.
Kinship and family caregiving
Spouses are believed to have higher participation in family caregiving in many different cultures (Pinquart and S€ orensen, 2006) . The theory of the deinstitutionalization of marriage in the US suggests that the meaning of contemporary marriage has changed in that context from an 'institutional' marriage to a 'companionate' marriage (Davis and Friedman, 2014) . The division of care work has become more flexible, and interpersonal care between spouses is common (Cherlin, 2004) . Some empirical studies in the US found that spousal caregivers are more likely to be older, married, and to live with the care recipient, to have fewer competing responsibilities, and to find less respite from their caregiver role (Pinquart and S€ orensen, 2011) . In Taiwan it has been found that since married couples feel they have a responsibility to take care of their spouse in their late life and have a long history of emotional investment in their spouse, a spousal caregiver is less willing to use outside help (Ku, Liu and Wen, 2013) . A study in New Jersey and northeastern Ohio found spousal caregivers could also develop coping strategies for taking care of the frail spouse from their previous experience (Kim, Zarit, Femia and Savla, 2012) .
Role theory suggests that compared with spousal caregivers, taking care of aging parents has a different meaning for adult child caregivers. They tend to regard providing care for older adults as extra work and experience the role reversal involved as burdensome (Bastawrous, 2013; Lee and Smith, 2012) . Since they have the responsibility of caring for two families, they are more likely to experience a conflict between the demands of work and of family (Pinquart and S€ orensen, 2006) . Care recipients who have adult children as primary caregivers are more likely to be institutionalized than those whose primary caregivers are spouses (Lou et al., 2009) . Primary caregiver selection among siblings has been well documented in the literature (Pillemer and Suitor, 2006; Willyard et al., 2008) , while selection between spouse and adult child has been little studied. As a spouse plays a key role in family caregiving both in Chinese and US contexts, we hypothesized that we would find 'spouse priority', i.e. that when a spouse was alive, he or she was more likely than adult children to be the primary caregiver of the disabled older adult.
Living arrangements and family caregiving
Proximity has been found to affect the selection of a primary caregiver for older adults in a US sample (Pillemer and Suitor, 2006) . The extent to which aging parents and their adult children share a household varies in different contexts. Western culture often prefers the 'linear' family care model in which one generation rears another without receiving much return in old age (Kendig, Hashimoto and Coppard, 1992 ). This nuclear family structure trend in Western countries determines the key role of the spouse in caregiving, and also leads to a greater use of institutional care, whereas in a Chinese context, this would be a matter of shame for both children and parents.
In contrast, a 'feed-back' family care model is often adopted in East Asian societies. In this model, the first generation of the family rears a second generation, which in return supports the first generation in their older age, while it also rears a third generation (Kendig, Hashimoto and Coppard, 1992) . Co-residence with adult children is a preferred living arrangement and is seen as a basic responsibility rather than a sacrifice for adult children in these societies (Mao and Chi, 2011) . Co-residence with adult children can be an important source of care for older persons, as the adult children may take the demanding role of caregivers (McCann et al., 2011) . Considering the strong sense of filial piety in Chinese societies, it is interesting to examine whether in co-residence adult children would become the primary caregivers for their aging parent even when the spouse is still alive, but there is limited research to date to investigate this, and hence this study examines whether the primary caregiver role varies under these different living arrangements.
In summary, although the existing literature provides valuable insights into the effects of kinship and living arrangements on primary caregiver selection, the mechanism by which kinship and living arrangements determine primary caregiver in different contexts remains unclear. There is limited research to date to investigate whether 'spouse priority' can be established in China, and whether living arrangements affect 'spouse priority' in the primary caregiver selection process.
Hypotheses
Based on the literature review, two hypotheses were proposed for the study:
First, when a spouse is available, the spouse is most likely to be the primary caregiver for the disabled older adult.
Second, living arrangements (whether or not older couples are living with their adult children) can affect 'spouse priority' in primary caregiver selection. The relationship between availability of spouse and selection of primary caregiver would be different for disabled older adults in different living arrangements.
Methods

Data and sample
The data used in this paper was taken from the Chinese Longitudinal Healthy Longevity Survey (CLHLS) (Shen and Zeng, 2014) , which was conducted in 2011-2012 in a randomly selected half of the counties, smaller cities at county level and districts under the large cities at prefecture or provincial level in twenty-two Chinese provinces, covering 85 per cent of the total population.
The eligibility criteria for the disabled older adults in CLHLS were as follows: older persons with limitations in at least one of activities of daily living (bathing, dressing, using the toilet, transferring, feeding and continence). In order to explore Chinese older adults' gender preference in living arrangements, we include in this study only older adults having both a daughter and a son. Thus, a total of 1004 cases met the inclusion criteria and were included in the analysis.
In this study 'older adults' refers to those born before 1952 (those who were aged 60 or above in 2012). Patrilineal gender preference has traditionally governed this older generation's decisions in intergenerational living arrangements. They invested more in a son and therefore expected more care from a son (Zuo et al., 2011) . A married son has been expected to live with aging parents, while a daughter has been expected to marry out into other families (Whyte and Qin, 2003) .
In this study, the primary caregiver was reported by the frail older adults. Participants were asked: 'who was the primary caregiver assisting you with activities of daily living (bathing, dressing, using the toilet, transferring feeding and continence)?' Participants were provided with a short preset list of options, including spouse, son, son-in-law, daughter, daughter-in-law, son and daughter, grandchildren, other relatives, friends and neighbours, social services, domestic helper and no helper.
Variables and measures
The outcome variable was the selection of primary caregiver for the disabled older adult. As spouse, son, daughter-in-law and daughter constituted the majority of primary caregivers in the literature, we merged the son-in-law caregiver category into 'others'. Thus, the primary caregiver was described under five categories: spouse as caregiver, son as caregiver, daughter-in-law as caregiver, daughter as caregiver, and others (1 5 spouse; 2 5 son; 3 5 daughter-in-law; 4 5 daughter; 5 5 others).
Our key independent variables were kinship and living arrangements. As we were interested in the impact of the availability of the spouse for elder care arrangements, kinship was measured by the availability of spouse (0 5 no available spouse; 1 5 having available spouse). Because we attempted to investigate whether living with an adult child would impact on primary caregiver selection, living arrangements were assessed as either living with daughter's family, living with son's family, or living without adult child (1 5 living with daughter's family; 2 5 living with son's family; 3 5 living without adult child).
Demographic characteristics collected included age, gender, years of schooling, Activities of Daily Living (ADL) disability and area of residence. Age was measured in chronological years. Gender was dichotomized (0 5 female; 1 5 male). Years of schooling was a continuous measure referring to the number of years completed. ADL disability was measured by the Katz Activities of Daily Living Index (Katz et al., 1963) . Area of residence was measured as urban or rural areas (0 5 urban areas; 1 5 rural areas).
Data analysis
Multinomial logistic regression with interaction terms was employed to examine the interactive effect of living arrangement and availability of spouse in primary caregiver selection (Cohen et al., 2013; Hayes and Matthes, 2009) . Model 1 contained the focal independent variable living arrangement and availability of spouse while controlling for basic demographic factors. The interaction term of living arrangement and availability of spouse was added to model 2. Likelihood ratio tests were applied to determine the significance of the effects of living arrangement and availability of spouse. Multinomial logistic regression models were conducted using Stata 14.
Results
Description of the sample
Characteristics of the sample are shown in Table 1 . The sample averaged 92.23 years of age. The majority were women (59.86 per cent) 
Spouse priority
In hypothesis 1, we assumed 'spouse priority' in primary caregiver selection. In Table 2 , in any compared primary caregiver category, the availability of spouse was statistically significant after controlling for other covariates. It shows that when the spouse of the disabled older adult was available, the spouse was more likely to become the primary caregiver, compared with a son, daughter-in-law, daughter and others.
Kinship and living arrangements
It was hypothesized that when the disabled older adult lived with their adult child, although his or her spouse was available, their primary caregiver was more likely to be the adult child than the spouse. Multinomial logistic regression models were employed and the interaction term of living arrangements and availability of spouse was used to test the impact of kinship and living arrangement on caregiver selection. Table 2 shows that when living with a son's family, the primary caregiver was more likely to be the son or daughter-in-law. Similarly, when cohabiting with a daughter's family, the primary caregiver was more likely to be the daughter. However, the interaction term of living with son's family and availability of spouse was significant, indicating that when the spouse was available, even though there was co-residence with the son's family, the primary caregiver was more likely to be the spouse than the son. The interaction between living with a daughter's family and availability of spouse was not significant, though this may have been caused by the small sample size of co-residence with daughter's family: among the 1004 participants, there were 103 participants living with a daughter's family, of whom only twelve participants had an available spouse. The likelihood ratio test was conducted to test the model fit and we got significant results for model 1 and model 2 (p < .005). Thus, hypothesis 2 was rejected, illustrating that kinship, the available spouse in particular, was more important than living arrangements in determining the primary caregiver for disabled older adults.
Discussion
The present study supported the key role of spousal care in contemporary China. Most importantly, this study found that the availability of a spouse is more important than living arrangements in shaping the selection of primary caregiver. Our study found that when the spouse is available, more than half of elderly couples do not live with adult children. In contrast, a few decades ago, intergenerational co-residence was the predominant living arrangement (Gruijters, 2017) . Family structure has been profoundly changed by economic reforms and demographic changes in China. The one-child policy has contributed to the improvement in women's educational achievement and labour market participation. Women have more bargaining power for domestic chores within the family, resulting in a higher involvement of men in care work. Meanwhile, the massive growth in internal migration leads to an increasing geographical proximity between aging parents and adult children (Gruijters, 2017; Li et al., 2017) . In addition, the national pension system, medical coverage and public elder care services in China have increased older adults' self-sufficiency, enabling them to be less dependent upon children and to enjoy more autonomy (Chappell and Kusch, 2007; Zhang, 2004) . Some studies indicate an increasingly common pattern is for aging parents to live in a separate nuclear family unit, but with adult children living nearby (Yan, Chen and Yang, 2003) , as this kind of living arrangement is helpful for older adults to receive care while minimizing family conflicts.
The majority of older adults in this study choose to live with their son's family while a small number co-reside with their daughter's family. This finding is consistent with previous research in China (Chen and Short, 2008; Ren and Treiman, 2015) . This is different from Western countries, where older adults are more likely to live with daughters than sons (Aquilino, 1990; Coward and Cutler, 1991) .
The results showed that even when co-residing with a son's family, the spouse still tends to be the primary caregiver of the disabled older adult. Sharing households with aging parents and taking care of them is a symbol of filial piety in Chinese societies (Mao and Chi, 2011) . In traditional caregiving arrangements in China, older adults have expected their adult child to be the primary caregiver, rather than the spouse (Chappell and Kusch, 2007) . Among adult children, a son and his family have played a key role in elder care, traditionally the responsibility of son, but practically with most of the instrumental care being provided by daughter-in-law (Liu and Kendig, 2000) . In recent decades, however, China has witnessed an impressive improvement in women's educational and occupational achievement. Women with higher education and income have obtained more decisionmaking power in marriage, and are in a better bargaining position in relationship to their husband and in-laws (Zhang, 2009 ). This may have had an impact upon the traditional primary caregiver selection in a Chinese family, and may partly explain why the primary caregiver role in this study falls on the spouse of the disabled older adult when the elder couple lives with a son's family.
Recent research indicates that a daughter provides more support to her natural parents in China than previously (Hu, 2017) . We found, however, that daughters did not assume the primary caregiver role for disabled older adults. This may occur because women's increasing participation in the labour force precludes them from stepping into the role of primary caregiver for aging parents. There is some evidence that employed women are experiencing conflicts between paid work and care responsibilities (Liu et al., 2010) .
Limitations
This study has several limitations. First, the present study was based on secondary data, which restricted available information. For example, the employment status of potential caregivers may also have an impact on primary caregiver selection. However, such variables are not available from the dataset. Second, this research exclusively focuses on instrumental care for disabled older adults. Emotional care, financial care and informational support are other important components in elder care. Future studies on primary caregiver selection in emotional care, financial care, and informational support are expected. Third, apart from living arrangements, other factors may also have an impact on primary caregiver selection in Chinese contexts, such as urban and rural differences. Future research may focus on the urban and rural difference in terms of older adults' selection of primary caregivers. Fourth, when determining the primary caregiver for disabled older adults, the whole family interacts in coming to this arrangement together. It is difficult to analyse these processes by quantitative data alone, so further qualitative research is needed.
Implications
Spouses make a significant and valuable contribution to care work in their later lives. The availability of a spouse can help disabled older adults remain at home rather than being institutionalized, which also brings enormous cost benefits for government. With more and more elderly parents living independently from their children, the importance of the spouse in caring for the elderly is also increasing. However, spousal care has long been regarded as a marriage commitment and social policies aimed at supporting spousal caregivers in Mainland China have thus far been limited. Due to the heavy load of being a caregiver, higher rates of mortality have been found in older spousal caregivers than married non-caregivers in the US (Christakis and Allison, 2006) , which may also feature in a Chinese context. Any resulting reductions in spousal caregivers could be a big social issue in an aging society. Currently, there is a lack of a nationally representative dataset for family caregivers of older adults in China, leaving the health status of Chinese family caregivers needing further study.
Feminists are now questioning how a society should organize welfare for family caregivers to value and support their work (Juratovac and Zauszniewski, 2014) . The National Family Caregiver Support Program (NFCSP) is the first national programme in the US to provide a comprehensive support system for family caregivers (Joan, Lydia and Kerry, 2014) . Family caregivers in some countries are financially supported by tax incentives or an allowance. In the United Kingdom, for example, the Carer's Allowance is a non means-tested and non-contributory benefit, provided to help family caregivers who care for someone with substantial needs for at least 35 hours a week. In Hong Kong, the Pilot Scheme on Living Allowance for Carers of Older Adults from Low Income Families was rolled out in 2014, aiming to provide caregivers of older persons from low-income families with a living allowance to help offset their living expenses.
The study also suggests that spouses and adult children assume primary caregiver roles under different circumstances, and they may struggle with different issues and have different needs. Interventions would be most effective if they considered the different needs of family caregivers (Roddy et al., 2015) . However, numerous caregiver interventions have overlooked the differences in family caregivers, and little research to date has taken such differences into account when designing interventions for family caregivers (Kim et al., 2012) . For instance, spousal caregivers may benefit more from respite care, while adult child caregivers may gain the most from family-focused interventions targeted at strengthening relationships with the care recipient (Pinquart and S€ orensen, 2011) . Future research should investigate a comprehensive support system for spousal and adult child caregivers in Mainland China.
Thirty years after the introduction of the one-child policy, intergenerational support from children has declined in Chinese families (Hesketh and Xing, 2005) . Over the past decades China has embraced a massive growth in internal migration, and the geographical proximity between adult child and parents has increased (Hu and Peng, 2015) , but non co-residence between aging parents and adult children will still be the predominant model for intergenerational living arrangements in the future (Hu and Peng, 2015) . It is likely that spouses will continue to play a central role in providing care for disabled older adults, with adult children assuming the primary caregiver role when parents become more disabled. It will be necessary to build elderly friendly environments with an increasing supply of formal care services to support spousal and adult child caregivers.
